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(57) Abstract 



i 



A process for forming a silicon oxide Him comprising the step of de- 
positing a thin film of a silanol, a polymer thereof or a siloxane polymer, 
each containing an organic group, on a substrate by exciting a gas contain- 
ing an organosilane or oiganosiloxane gas and a gas containing H and OH 
on a substrate in a reaction chamber to cause a reaction in a gas phase or 
on the substrate and the step of removing the organic group from the thin 
film by plasma treatment Preferably the thin film is formed by repeating 
the depositing step and the removing step in the same chamber and is heat 
treated at a temperature of 450 °C or below. This process provides a good 
insulation film having a flatness comparable to that of an SOG film. 
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SA-;^{:t« EEC J; 0 J«$ ft£fi£ft© 

Hl^aitTUK d©;frfte«fcfttf. «#?§©£ 

tfo ii #Wfis ©#-©i§£. a&s^ttc: ft££#frrl 

a©£5tt*« ^ttro*x©§8tt*fr feasts* * c 

S£#©m&ff «*©££#■© Hfr ft fcfiKc«k fcgfl: 
Lgg©iijD<i: & *> C 31 Si EE life in * 5. 

&3&-r5S£*©«*B*#S£#©# : fS-e&fcL. $x 
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iCJ;?l>0-rifc« (H6A#1) . 

£®t 0 aim** t>fc & & s. 

*§S9J© 1 •^©IiliiLt¥lf¥fel7 , 7X7 C V D 

: M&~ 2 5 0 *C 
JE^J : 5 ~ 1 5 Torr. #K 1 0 Torr 
?SI6l£iBE : 6 - 2 5 ran. 1 0 mm 

jfc* : 10 0- 1 8 0 0 0 d/min 
fiJcmm^ : 5 0 0 WfiiT. IC1 00-4 fl(l W 
R F (»m) : 13, 5 6 MHz 



WO 92/12535 



PCT/JP91/01739 



25 

*&msi&*ro 1/1 osec)© 
jktosih 

Mf*-T^-:Di {140 - (140/310) T} 

3 0 0 

(5$# N Dttr *-*-*-(50 s 

P 

TttSfiiSK. PttRFOA*!?- (W- 
7 » h ) . L D © ffi tt 1 0 0 
Oi^ttl 0 0%itS. ) 

MitfTEOS (Si (OC 2 H 5 ) 4 ){:MLTS i X ( O C 2 
H 5 ) 3 $>«5^ttHMD S ((C H 3 ) 3 S i OS i ( C H j) j)C 
ftLTX ( C H 3 ) 2 SiOSiX (CH 3 ) 2 ©£ ? Wit 
S (OC: H s ) <fc^ *)\>m (CH,)) 

*fo(Djtm (x) Tiibfcti->7 yzm^zm&b&m 

ZOWWiTtm (X) ibTtt, H (**) fcS^ttC I 
(CI©*§£X) £©»£#*<*§ «*§fc£j$$x H&tfOH 
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(x) ^^otffiT^-^iii^r^x^jgiiiffligK:^ 

^ iJ-^y^C*J^TNF 3 ^ * y - - v ? % * £ o 2 x 
SgsJjDLfc^K 0 2 r$X?C8l/fcftN F 3 f^'i--^ 
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n-^wfiom-?* y^-as^tt^-sai*® + 

OX ^ ^ffdSBarxi LT^ CF« , CHF 3 , 

NF 3 *F*#&#X*#SCfct;TO i ^^SnLT^f^-tt' 
«fc ^. 

¥tf fiir? c v dsic^^ 

T. ffiJUiftm^ ( l MHz&T) ©*T?tf\ I 0TorrM©if 

SJa$fe«2J (13. 5 6 MHz) i^l^CWSD-r 5 d i ilJ; <Q , 

ffl f § c: £ C =fc $ v 4 * y # y A- K / y h <i 
-)iA±cfifSi/>j 3 y»{fcft0$»K®Rjr£|ti|±;*-t*- 

3 3 £ T- $ 3 c 

ft tt ®i£ex * 

£*<-Cg. * LTJSa*fi©#?S$xvNCIft*L:fci&£. 
*0&©7~-;i/^©afc&aK£^Tfifi^ft 4>/h$ < \ S 
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iI1£©ffi*?!Ii3±£-ti:3 d § -So H*? 

n m m 

© N ^Fff^FISS ( T y — K * y 7" ) ©r^'vCVDl 
If 

^^Oi^SHtliv fgl. 2 HU £ ili JH $t ( R F ) 
»t*J8K RPI*»«13. 5 6MHz£-f£ e 

TEOSRCFHe 0*V-X^^ E£*£SMl6k% & 
(Vapor) Cl/T? + y;<-C$At5. * fc % 
* * y T ** X £' LT N z £ J8 ^ * . 

±95 * 7 - K « © 1 fcU :*l&fl)#X0f+yA-^ 

aBT/-K«©»aitt% rt»cfi«3 y h n-^fflo t-^ 

1^*9- 5 0 t 

~ + 5 0 0 *C £ -e ^tt £ -fr S - iJ^TS 

T E 0 S*£M£ 4 seem. H * Ofti*£ 6 0 0 sccro 
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1 : 1 5 0 ) t U R FJi&&£ 13. 5 6 MHz t 
R Fa*7-$ J o 0 WT-^i^^3i$*®I^$Hi:So 
^©PiUII£ 1 8 mm £ -f & 0 ^ll, ^ X y\ j&g * SSttJH C 
lv *«*ra»$** (««<!: HBf {3 R Fm^CJ; 0 $ x /n 

£1! 9 A - 9 D IZTFtc MM*. b\%fVnv 

wwl, 6 itmmitm ( 5 0 nam ) % 7 « *• y y 3 y * * - 

8 ttC V D - S i 0 2 m ( 5 Onmlft) , 9 tt 
0 9 A£^t 1 0 Torr-«$$-ti:fc *>0«\ ^Hjffli 
5 in 9 B - 9 DCitJ; ? K^ftL. 

a*©x » s;»-e c v D !i#w©^ji^ffi i i § tn 

&*i*'«kdc'«:0 (IS 9 B) % lciEt§^7 >M2 

J^Mtl (EI 9 C&tf 9 D ) . 

So £ fcE*©»^ (1 OTorr) ttjtgT'HU E#©&t^ ( 1 
TorrJ^T) 9 &«aE©*0(K#**©a£ft£cfc*) 
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±ieiHi-^i*-r'> * lAggo^^iii^t, - 3 o 

iiftt-S. HI 0 £#Lfcfc©«. + y/^-E^J 1 OTo 

So 

* + y * — 1 0 Tc-rr. RF^l 3. 5 6 M 

Hz % 3 0 0 W. m&NlMZ 1 0 nau A'it/Xl^ 

7 5 Hz. fa-r-f-^30%itS, iMLs MB® R 
F /\* 7 — «:/< ;i/ * ^® LT^5fc» 3 0 0WX3 0 % T $> £ e 
^Its f- 3 7 5 seem. H* O©$&g£3 0 0 
sccmT' — fefZ L. TEO SJ||^2 0 seeing h 7 5 sccm£ T 
^tt£-£So 8t<3ttN 2 h -JEC 

•f «. $ x^&fifiK (r # •>* * a y^E) tt 3 7 TC So 

3©B#. »R©ttI8C*3^T£<!:»fcfc©*<0 1 IT. T 
E 0 SfgiCMLTlIl'- h £JLfc*>©3&<H 1 2 T&So 
& & . HI 1*. T E 0 S / H 2 0 tt* Jt 1 : 2 © r - * 
TEOS 3 Osccm. H 2 0 6 0 seem. h-*;i/8£fi 
5 5 0 sccm-?$|£Lfc & © 1! & 3 . 
HI lfr&fOScfcdK:. Sfcltt (TEOS/H* 0) £± 
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t e o smmcommt t tc^i < «&# N teo s»ft*< 

5 Oscca#±K:fc.& ilCffiTLT^S. Cl©H# N £x^± 
*K TEOSaiO»Jo'(TEOS/H« 0 ft ft Jfc © if Jn ) 

mJEi^ ^ yA-EA (1 OTorr) & «k ? X Aiilg 

(37'C) £0flWc«fc$8iRi*JftSfc»£%;i&*u ?x 
- h $ < * £ & *i * . 

*^H1 1 C^Lfc *>©"£&*. £ § £ Jt-<. 

d©S§£s R F ^Ji/^ftft-J- 5 I £ EJ; 0 s fi&jgEjfcKJ; 

(12 ©HJS0J) 
H 1 3 «#§!93©il 2 ©ir^^ij{3lij L/c 7*7 c V D3S 
*£**ttl»B|-C&*. El 1 3 tfs 1 5 ttJrgflmgis 16 1* 
T»*S* 1 7 ttffc»#*tf % 1 8 tt9 x/n ($£) % 19 
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T E 0 S$ftj|£ 3 Osccnu H 2 OMS£ 1 2 0 seen. N z 
W.m% 2 0 0 seem. R F Mtit&Z: 13.56 MHz. RFa'7 

-3 o owits, fiL. mmco^v-it^^x^mL-z^ 

S/;» 3 0 0 WX2 0%T6 OWiSS. L T . /\* X J! 
»tt*l 0 0B« % 7»*-^^-.(0N TIME) $20%, 
mSrslHL * 1 0 aou * + y^'-|*!JE;*j£ 1 0 TorritSo 

n vRftft©$R£ 1 »tt«;*-frfcl*©##8\ Hi 4A, 
1 A BtZ*LfcbQ>tK*) (HI 4 A tt 1 2 0 *C . Hi 4B 
tt 1 5 0fff*«) s TEOS-O3 -e^jRLfcKflSitJKi 
0¥fitt*H5lLT Sfcs Ml 4 AC^tl 2 Ott 

ISlfcMH:?^^^ hit 1 0 t^filtf *> 9 xym. 
itm$Mtb&t;Z ttfUS -S. ® 1 4 A, l4B«fu22tt 
f'/nyll, 2 3 ttilftl, 2 4tt#')'>'J3yA7- 
2 5ttr5XTCVD-S i 0, R N 2 6 ttW«»#*r 

mi 3 £^-r^§© * + 7 -©*• + y A-ft^®#xgA 

□ (±»Sffil 5©?L) ©Ii$8diglCL, IAtS*' 

8 Otgg (TE0S&CFH 2 OHilV-^ 

T'&£ fc©Mfr£ LT^S ) tr^-^i. >> + 7-©i!i£ftL 

□ C *? it 5 # X 2 0 ©»a ttHl 7 0 cm/# iSOs m^fei © 
HJjUtPsI^ 14. 3 m?J> £ £ £ . * d -£ , * + 'J 7 ** X T #> 

ffil 1 Oa/»£S*K Sffi®©ffl&l*lffl#ft9m#£i6:*K 
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/n-;i/X© 1 fflmomMtf 1 0 m®-Z&Ztz#), 1 m&<D£|Q 

7) ZmftOt-y-UfflMLT^ZZttlZ?), Bl&Zlk 
d&3©HSfe$) 

EE^J* 1 0 Torri TEOS^1$30 seem. H 2 0^ L » 
£12 0 sccbk N 2 ?5feS^ 4 0 0 sccnu R F M®.%L% 1 3 . 
5 6 MHz. RF-*9-*3 0 0W N /<fl/Xi«R* 5 0 Hz 
( /< JU?J 2 Oml) N 9 zu - 7^ - £ 1 5 % (ON T 
IME : 3 m ffr ) N ^ i^flft* 1 2 0 t i: Lt^l/Ndl 
ft&**^'J a yKftftOMtrVVrt. f ttv 450 
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hm«. 1156 c^rfi o . 5 m<o^^-^m^^m i o 

$©^J? a#o. ewit^^ o»4ttJl&ii«:**-9 fc 

ocMLv ±mr ~->umm%toz-tzfc*®mm%s o Git 
©«^-ett^rajs^ttBf*$*LT^fc*<. -tie o . 6»-ett 

0 v v V LT^xmM±ft£ 0 < &fr->tz. M 1 5 B 
4* N *' «J * 'J 3 y 2 4 tt $ 1 m . 7* ^ X v C V D - S i 0 2 
i2 5 ttJ¥$ 3 0 OnnT'fe-So Wa$#Bfc*©itiS£ 
O^TttFT I R (7-'J xgg|*##»f) *?»Bl/fc. 

($4 onifefff) 

II 1 3 C C V D^E£fl§<^ 

£ 1 OTorr. $ i^SfRfflft 120til, TEOSiS 
i^3 0 seem. H ? 1 20 seem. N 2 4 0 0 

seem. R Fiil![$ 13. 5 6 MHz. RF/<9-4 3 0 0 W, 
^It8* 1 0 0 Hz ( 1 0 ml') s r 4 -* 2 0 

% (ON TIME : 2m9) it/^ JlCOi Mil Ose 

do&ft-eff&ftfc f)3 yiictiiiKs ess***: < a 

0 2 *£g£3 Osccntf «ifiSM!5T^fc^ $X/n± 
K8fc&©S i 0 2 LT**)n dftfrfcO* C it R 
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tz®&, m&Wimo. 5 »KTT7X^^ h it 1 - 2 OEtft 

T©s&x-<-x0Ji8>&*£itgi:r.& z ttz&^xiz. ffi 

|s| «l © CI £ tt: H 2 #^Co^Tifi^ ± IB O 7' a -fe x 
&#£#^T> 0 2 #X0S£A£#lfc N 2 +H 2 
fi£ 4 0 0 seem — Si: t LX ^ H 2 *fcM£0sccm (N 2 4 
0 Osccm) 5 0 seem (N 2 ^ji 3 5 Osccm) N 1 0 0 seem 
(N 2 55**3 0 Osccm) 1 5 Osccm (N 2 Sf2 5 Osccm) N 
2 0 Osccm (N« ^* 2 0 Osccm) t$titZ>tktz (f&0 7'o 
•feX&ftfcU ±ie7D*x&#£-!fr3-frfc) . em 

g^(^£) i Sift 48 i /nn© 7 * y - 7 y v • x ^- x • 

- y (line & space pattern) X, l£ 3iS feT H £ 1 . 0 m, 
0. 15m, 0. 5*m, 0. 2 Ami t X N H 2 # X MS t 

»ii**<TSfct>©s xtt*M K (£?L) fr%£.Ltzm&Z 
7kt o 
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H 2 \ 


1 . 0 
u m 


0. 7 5 
U m 


0. 5 
a m 


0. 2 
ti m 


0 seem 


O 


d 


O 


O 


5 0 seem 


O 


X 


X 


X 


10 0 seem 


X 


X 


X 


X 



tztzL, H 2 ft ft 1 5 0sccra&.tf2 0 0 sccmC £ T «U 

$x/N±cae©s i o 2 ta^Jtsb. &?g#£t;fc©T 

d <bttft*sn**<. ±B*^6*>^« * "5 C H 2 
©SsJlHi. 0 2 ©SJlliBiil^tlflSJ&tt©!!?!^***"? 
14. ^ d 6 ft S. H 2 O C H 2 ^ jfTO jT 

4«^Ct, fiSCifS#tS^ H 2 0 + H 2 ©^ItS^M 
LTH. 2 0 Vol %&T> $ fcCfcfc 1 0 Vol XHT*< 

*&?I!C*?^TB\ U 1 6 A&tf 1 6 B C^-T J; 7 

y ©!&&£&* MI £ff z: rn-fex© 
«<9te£ J; 0 Ii>J±$#3 3 i^tl d;ft,$>©114u 3 0 
ttti^7VlAn^ 3 1 «H 2 0, N 2 iSi'O^ADv 3 
2 ttSHEs 3 3 ti//tf?i53o 
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»(RF) fifct£ffl^. R FMmmit 1 3 . 5 6 MHz* ffl ^ 
S 0 TEOSRCKHz o£v-x*y*> leW^JUJUfcU 

(Vapor) CLtf+yA'-ciAf5. t/:, 
+ + V 7 # X i l T N j £ffll^S e _h»* 7- Kffl©«ffiW\ 
ctLt)©^x0^+y/>c--N(Z)a|AP*^feT*??) N <> + 7 

Stay hD-;i/lck-^-^$f LT^^iAjag* 

LT 8\ T E 0 S*£l£ 3 Oscchk H 2 O^S 

* 1 2 0 seen (^fiifc 1 ; 4) iU *t'jr*^iltN 2 

* 4 0 0 sccfflpHtCiS-To LT> R F m$L$k& 13.56 
MHz. RFa*7-? 3 0 0 W T' ;u X T Ji&jg $ -fr N 
*&#£)S5)§£ 1 0 mg-\ r A-r 4 -£ 2 0 % ( 0 N T 
I M E : 2 m#) N ^STalR!* 1 0 nmu gJ5IW0E^J$ 1 
0 Torr, 7 X/n&££ 1 2 OtitS, 

r$X7jSl*#iLT^ 0 2 MS* 8 Osccm. 
N 2 4 0 0 seem. R F Jl&gfc£ 13. 5 6 MHz. R F 

^•7-£ 3 0 0 wuMmftrnT-mmz-t, w.®mmz io«, 

£l£^l*!©EE;Jj£ 1 . 5 Torr. 7 IaS@[$ 1 2 O'Cit^o 
35SC«$igLs .1:12 7 X/n±K ft 1 0 Onn*i 
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12 © V v X v T d © $ i * £ 7* 7 X •? # C 3 0 fPWim L 
* 7 v * ©fg£&£ < v/ y a v $?«©?!)£ 3 5 
*©=fir«**tt«*)»^<l (FT I RCiOilS) n HlJini 
3 6 TitiKIi^U; (HI 7 A) . 

9^ft£lt9 jg-T 3 £££ *) (II 1 7 B "Cli 6 @©»9igU. 

n vmim®mm3 i*w < 

(10 0 0nm&±) I)St§:i^i§ (ill 7 B) » 

(g 6 ©HJS0II) 

11 3K*t CVDilts TEOSlill^ 3 0 sccnu H 2 
0 1 2 0 seem. N 2 4 0 0 scchk EE#£ 1 0 To 

rr. R FltK$ 13.56 MHz. RFa'9-« 3 0 0 W, 

H l 8 A©$n < . f'J3 vmWL 4 HCBPSGi (J£Jf. 

6 0 0 nra) 4 2 ZMl&L, %<D±ZZT & 5 ~ ^ - 
y (I^ 5 0 0 ni) 43 ^MCr^X^CV 
DiT'K S i 0 2 I (HI3 0 Onra) 4 4 ZMf&Ltzb® 
£Tife£L,x CtlKTE0S-H 2 or^XvC VDiiTt 

*§JH£H 1 8B-1 8 FCit. HI 1 8B£j|i>>*l3filJ;: 

-So L/ ^ L . 1 5 0 t £±#$-££ H 1 8 C 
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¥fii^^sofiTLT^§. mwi&mz 1 5 0 t 

T'-££&$ N ^Xjf 1 0 0 Hz ('i)UZmm 1 0 ms) 
TvN'^^^lici: L> f a - t -f - (ON Time) £50%, 40 
%s 30%<t:te<LT#<£s!II18D,!II18E, 18F 

0. 5 mTX^f hit 1 - 2 Sg0/N*^ - y CDa^ii^^nJ 

4>«J£ (TG) &7gfe#«r (DTA) t, 
6 0 t T'&^H. «IR»:SiEiSS 1 5 0 "C "C«R&fi. jg 
^liS^Sig 1 5 O'CTf 0 
('^xEiftft 1 0 0Hz) 7#felts l>fft<> 2 5 0 t# 

12 2 0 *. DTA0fi«tt6OtTlKl»j|3!*fcli:-3 

12 2 1 KlSfiflflCSfl ( 2 5 t ) „ A';^fa-T, 3 
0% (**X«*Rl 0 0 Hz) 7HfcR0^1*^ % *f 
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(m 7 ©n%tt) 

122A, 2 2 BC$6'©ISJ60!©i[l< #fcK©S&4K»¥ 
&tf x y ^ y ^^E^^-f o itt*n?ti6 0 'C , 1 2 0 'C , 
1 5 0 'Cfi^lLTWU;t0T!fel. jg©$JRI§^ 
ttftffHtaiPSI^TN, 2 5 0 'C i 4 0 0 t 0i 

attfcE8S£U N 2 IIMT' 2 5 0 t T 1 4 0 0 t 

tlflSlMl^ 0. 5 %H F«»U-r«3ELfe. 

jR&¥tt 5 0 %s x y ^ y y"iig«: 1 5 0 0 nm/##±£. 
M%S OGlilh^T^I^, ffl*Wfs N 2 4 5 0 

•C. 3 0#©ima*l>fc*ltlSOG«©iR»*tt2 3. 1 
% N X y ?• y^*^gtt 1 2 0 nm/niin 

-ec-e. x y^y^u- h£ifoi:;**s¥K£i'T. h 2 

0 7*y X^ci -5 HKtt. U 2 3 A©$D < % 

TE 0 StSt3 Osccm, H 2 O^M 1 2 0 seem, N 2 4 
0 0 seem, 13. 5 6 MHz, 3 0 0 WTaI^f£li> E7J&1 
0 Torr. Iftt 6 0 *C -CjRRLfcR** y h 7' I/- h± (1 

5 o ts n z nam) -e 2^^^-^ iv h 2 or?xvi 
m^^mtm-o^- + y /n'-i*it?t-o 2 5 oti4 0 

0 'C T'& 2 5MhI©$<E7 ( 1 Torr, H 2 0#E1 
0 0X) H, O 7*y X-rJ5a*tttt. 1 5 Ot, 

lTorr, H 2 O^El 0 0%, 13. 5 6MHz, lOOWi 
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Lmmftfsz mitzitfco h 2 or? x^mmzn ^/cjgo 

X y*y?u- h$m2 3 BCSt. *&*<fc*K H 2 0 7*7 

-f^IU^tt^iitK:, l£ffi©5 0-7 0n>®$ 

H24WU 15 0T, 1 OTorrTT E 0 SWlM 3 0 seem. 
H 2 0 1 2 0 seem, N 2 Jfcfi 4 0 0 sccnu T's 13. 5 
6 MHz. 3 0 0 WtA';^^iL % "° * & ft tt H tt ft 1 0 
OBzfi-f 0%(0N Time 3 ms) tLX, 5 &R|)ifI 
±12 © H 2 or^XvMJ 1 #lH«<>r d $t>C2 
5 0 'C&tf 4 0 0 t till l/fc8^C>l;S80#^ft« 

H<)&£J£!i$-frTH 2 0r5X7j51«t4#fl[ 
7"ntx$|»)It:i (Repeat Process) 

peat Process© *> — 
^yx^^-fo 15 0*C, 1 OTorr, 13. 5 6MHz, 3 0 
0 W N /N*;PXjII&gfc 1 0 0 Hz N f a -x 4 - 3 0 %T'ii» L 

^ 1 5 0 t 1 Torr, H 2 0#E 1 0 0 %, 1 
3. 5 6 MHz, 1 0 0 W© H 2 O r * Xv&g£fr-? M 
fti|@l$F H 1£ 5-30 #©1BI &*iil4& C T 5 x* 
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*0&. 2 5 0 ti 4 0 0 tU#5*ISlOjSE7i-^ (1 
Torr, H 8 0#JE 1 0 0 %) £*T-9 fc, CO^tttMU: 
R(DI y * y # \/- Y £4X»sp*TK*«:**\ 

ctt. jt«©fc»x «f»s o gi^ 4 5 o t . n 2 nm%* 

3 0 # © 7 - - L tz *> © 0 r - * 4) T * L fc e 









x * ^ v 






en 




MS 

( nm/min) 






(nm) 


(%) 


iiSOG 




120 


23.1 






23.3 


140 


4.2 


Repeat 


10 


46.7 


170 


12.9 


Process 


15 


70 


210 


25.3 




30 


140 


550 


17.9 




1©* (Ml) 


1300&± 


51.4 



Repeat Process T? tt H*<JI < S 

£ K >* x y * y ? is - v ifi'b £ < s 0 UK #lio± L t h 3 . 

ti^^^S, ttzWffimte, 5 4 0 0 

•COT^-^tt 4 . 2%is ffiE&S O G (f!L N 4 5 0 t 
7^-;k 3 0 #) CJt^ 1 /5JKTC«oT^*, 

H 2 6 C s H 2 5 © Jtfi i7*7XvJlii:ffiR e p e a t 
Process ?f#fcR0»Ei¥K£**, ± 
K$ © m&*£i«H#FHl 5 & T' L tz h © £ PI L> T? & § . Z G 
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#Jt»0fl-c tts h 8 or^-vmiift? i 5 o *c , i To 

rr, H 2 OtfJE 1 0 0 %, 13. 5 6 MHz, 1 0 OWiUc 
fr\ IIE^(^ 0. 1 Torr~ 1 5 Torr 0 |g| 0 jg % & JE # * 

ir^'vM^nRepeat Process* ^-5 

H 2 07*7 Xvfeg©«iaEE^tt N *£8EEac£*>-fr<S 
3i^^U\ *H«W?tts H 2 0 7*7 X7 

ilE^Jttl 0Torr£££# N 1 0 Torr T *> M ffi 0 $J H 

*^H 2 Or^Xvftlc^^Tv H 2 0 # JI * 1 0 0 % 

n 2 £h 2 o#x iH^cffl^fc»^c « N ier^x?! 

*#tr«*<»*$ *15 d ^3&<-|S«C#iL b*l, Repea 
t P r o c e s s 0 J; -5 CJ|< R* «« L 7* 7 X^ftjl* 

R ( S i ON) c t S C £ *> «rtgi:« § d £ S S . 

3 0^-54'. S i 0NRi:tS:>',:«k^ N 4 # * £ >• 
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